Abstract. The possibility to obtain a desired color of the product and to ensure its repeatability in the production process is highly desired in many industries such as printing, automobile, dyeing, textile, cosmetics or plastics industry. 
Evaluation of recipes
Every element of the population (corresponding to a single recipe), is converted to a color. Then the distance ∆E between the target color and the color of the recipe is calculated (called delta), according to the chosen standard.
The smaller is the delta, the better is the color.
Stop condition
The stop condition is determined by two factors. If at least one of them is reached, the algorithm is stopped:
-the maximum number of generations exceeded,
-an element of the population having the delta below the assumed value.
Selection of parents
Selection of chromosomes (or elements) to be reproduced is random. For each chromosome of the old population, a decision is taken, whether it will be considered when creating the new population. The type of decision is random, but better chromosomes are favored. The probability of success is 1 − delta * , and delta * is normalized delta in the range of 0-1. The process is repeated until we obtain as many chromosomes as in the old population. In the preliminary selection it may occur that some chromosomes are chosen two times or more (better individuals have greater opportunity to have more children). As an exception, the best chromosome from the old population is always attached to the new population.
New generation
New generation is obtained by crossover of selected parents and mutation. The probability rate for crossover is 0.75 and 0.15 for the mutation. Individuals who are not subject to mutation or crossing pass to the new population as they are, without any changes.
Crossover
To obtain a new offspring a crossover of parents is carried out. If no crossover was performed, offspring is an exact copy of parents. A crossover of two parents gives two children. A child is obtained by random drawing of donor (mother or father) for every gene. Taking the first gene we draw with the equal probability who will be a donor.
If the father is a donor, his gene is put as the first gene of the child. All other genes are subjected to such a process.
Mutation
Mutation is an important genetic operator, which allows to change some randomly selected genes. Mutation is carried out with low probability. Thanks to the mutation, solutions that lie outside the set of possible solutions of the current population can be found. The mutation enlarges the set of possible solutions, so the probability to find the optimum is increased. In the context of the global optimum search, mutation reduces the risk of inappropriate choice of the initial population and locally negative impact of other genetic operators for the current search space. In this case a child has no dominant traits of his father (red), nor of his mother (blue and green).
Assumptions / limitations

Iterative approximation
The results obtained by the genetic algorithm are subjected to the approximation in order to look for a local minimum. A method of stepwise changes in the proportion of used colors is applied until the better color is obtained or the maximum of steps is reached. The method allows to find a minimum situated close to the solution.
The length of applied steps decreases logarithmically for better approximation.
Results
The study was carried out on the basis of spectral transmittance (a mixture of transparent dyes and their solutions) and reflectance (printing plotter) of a color samples.
For practical measurements of the spectral transmittance (transmitted light), a spectrophotometer Varian Carry 50 was used, and all measures of the spectral characteristics of reflected colors were done with an EyeOne Pro spectrophotometer from X-rite. In all cases where the input colors were the real components used to obtain the target color, the algorithm found the recipe with very high accuracy. For the worst recipe the color difference was ∆E < 0.002, which is 500 times more accurate than the perception of the human eye (it is assumed that a human does not see the difference between two colors, for which ∆E < 1). Furthermore, the accuracy of color matching is directly affected by the precision of measuring devices. In these cases of the worst fit, calculations were performed based on the EyeOne spectrophotometer measurements, for which the guaranteed accuracy for the same color (reference white) is ∆E = 0.02.
Conclusion
In all tests authors obtained a recipe of the desired color with the high accuracy. However, as mentioned earlier, the applied approach assumes that the chromosome definition is based on the proportions of input colors. In effect, the result of inheritance of particular genes is compensated (genes interact with each other) and it is difficult to get children with a dominant trait of their parents. In our future work will attempt to find a new definition of genes, to break their strong mutual dependence.
